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Claims 

[d] What is claimed is: 

1. Anapparatusfor transmitting and receiving multi- 
plexed audio and data information, the apparatus being 
adapted to a wireless audio system for receiving a plu- 
rality of input signals of various types, the plurality of in- 
put signals at least comprising an analog audio signal, a 
first digital audio signal, and a control signal, the appa- 
ratus comprising: 

an analog-to-digital converter for transforming the ana- 
log audio signal into a second digital audio signal; 
a signal-selecting device electrically connected to the 
analog-to-digital converter for selecting either the first 
digital audio signal or the second digital audio signal for 
outputting; 

a digital-signal-format transformer electrically con- 
nected to the signal-selecting device for transforming 
the first digital audio signal or the second digital audio 
signal into a pulse audio signal; and 
a synthesizing module electrically connected to the digi- 
tal-signal-format transformerfor merging the control 
signal and the pulse audio signal into a digital signal of 
bit-stream form. 



[c2] 2. The apparatus of claim 1, wherein the pulse audio 

signal conforms to a pulse-code modulation (PCM) spec- 
ification. 

[c3] 3. The apparatus of claim 1, wherein the signal-selecting 
device is a multiplexer for selecting either the first digital 
audio signal or the second digital audio signal for out- 
putting. 

[c4] 4. The apparatus of claim 1, wherein the wireless audio 
systemfurther comprises a modulation module electri- 
cally connected to the synthesizing module for modulat- 
ing the digital signal of bit-stream form to generate a 
corresponding baseband signal. 

[c5] 5. The apparatus of claim 4, wherein the modulation 
module comprises: 

a modulation circuit electrically connected to the synthe- 
sizing module for modulating the digital signal of bit- 
stream form to generate a modulated signal; and 
a spreading circuit electrically connected to the modula- 
tion circuit for proceeding operations between the mod- 
ulated signal and a spreading code to generate the base- 
band signal. 

[c6] 6. The apparatus of claim 4, wherein the wireless audio 
systemfurther comprises a transmitting circuit electri- 



cally connected to the modulation module for transform- 
ing the baseband signal into a RF signal and for trans- 
mitting the RF signal to a free space. 

7. The apparatus of claim 6, wherein the wireless audio 
systemfurther comprises a receivercomprising: 
a receiving circuit for receiving the RF signal and for 
generating a corresponding baseband signal; 
a demodulation module electrically connected to the re- 
ceiving circuit for demodulating the baseband signal into 
a digital signal of bit-stream form; 
a separating module electrically connected to the de- 
modulation module for separating the digital signal of 
bit-stream form into a control signal and a pulse audio 
signal; 

a digital-signal-format transformer electrically con- 
nected to the separating module for transforming the 
pulse audio signal into a digital audio signal; 
a signal-judging device electrically connected to the dig- 
ital-signal-format transformer for classifying the digital 
audio signal into either a first digital audio signal or a 
second digital audio signal; and 
a digital-to-analog converter electrically connected to 
the signal-judging device for transforming the second 
digital audio signal into an analog audio signal. 



[c8] 8. The apparatus of claim 7, whereinsignal-judging de- 
vice is a de-multiplexer for classifying the digital audio 
signal into either the first digital audio signal or the sec- 
ond digital audio signal. 

[c9] 9. The apparatus of claim 7, wherein the demodulation 
module comprises a de-spreading circuit and a demodu- 
lation circuit.wherein the de-spreading circuit executes a 
convolution/multiplication operation between the base- 
band signal and a spreading code to transform the base- 
band signal into a de-spreading signal, and the demod- 
ulation circuit then demodulates the de-spreading signal 
to generate the digital signal of bit-stream form. 

[do] io. An apparatusfor transmitting and receiving multi- 
plexed audio and data information in a wireless audio 
system for receiving a digital signal of bit-stream form, 
the apparatus comprising: 

a separating module for separating the digital signal of 
bit-stream form into a control signal and a pulse audio 
signal; 

a digital-signal-format transformer electrically con- 
nected to the separating module for transforming the 
pulse audio signal into a digital audio signal; 
a signal-judging device electrically connected to the dig- 
ital-signal-format transformer for classifying the digital 
audio signal into either a first digital audio signal or a 



second digital audio signal; and 
a digital-to-analog converter electrically connected to 
the signal-judging devicefor transforming the second 
digital audio signal into an analog audio signal. 

[c11] 11. The apparatus of claim 10, wherein the signal- 
judging device is a de-multiplexer for classifying the 
digital audio signal into either the first digital audio sig- 
nal or the second digital audio signal. 

[d2] 12. The apparatus of claim 10, wherein the wireless au- 
dio systemfurther comprisesa receiving circuit and a de- 
modulation module, wherein the receiving circuit is used 
for receiving a RF signal to generate a corresponding 
baseband signal, and the demodulation module is elec- 
trically connected to the receiving circuit for demodulat- 
ing the baseband signal into the digital signal of bit- 
stream form. 

[d3] 13. The apparatus of claim 12, wherein the demodula- 
tion module comprises a de-spreading circuit and a de- 
modulation circuit, wherein the de-spreading circuit ex- 
ecutes a convolution/multiplication operation between 
the baseband signal and a spreading code to transform 
the baseband signal into a de-spreading signal, and the 
demodulation circuit then demodulates the de-spreading 
signal to generate the digital signal of bit-stream form. 



[d4] 14. The apparatus of claim 10, wherein the pulse audio 
signal conforms to a pulse-code modulation(PCM) speci- 
fication. 



[d5] 15. The apparatus of claim 10, wherein the wireless au- 
dio systemfurther comprises a transmitterfor receiving a 
plurality of input signals of various types, the plurality of 
input signalsat least comprising an analog audio signal, 
a first digital audio signal, and a control signal, the 
transmitter comprising: 

an analog-to-digital converterfor transforming the ana- 
log audio signal into the second digital audio signal; 
a signal-selecting device electrically connected to the 
analog-to-digital converter for selecting either the first 
digital audio signal or the second digital audio signal for 
outputting; 

a digital-signal-format transformer electrically con- 
nected to the signal-selecting device for transforming 
the first digital audio signal or the second digital audio 
signal into a pulse audio signal; 

a synthesizing module electrically connected to the digi- 
tal-signal-format transformerfor merging the control 
signal and the pulse audio signal into a digital signal of 
bit-stream form; 

a modulation module electrically connected to the syn- 
thesizing module for modulating the digital signal of bit- 



stream form so as to generate a corresponding baseband 
signal; and 

a transmitting circuit electrically connected to the modu- 
lation module for transforming the baseband signal into 
a RF signal and for transmitting the RF signal to a free 
space. 

[d6] 16. The apparatus of claim 15, wherein the signal-se- 
lecting device is a multiplexer for selecting either the 
first digital audio signal or the second digital audio sig- 
nal for outputting. 

[d7] 17. The apparatus of claim 15, wherein the modulation 
module comprises: 

a modulation circuit electrically connected to the synthe- 
sizing module for modulating the digital signal of bit- 
stream form to generate a modulated signal; and 
a spreading circuit electrically connected to the modula- 
tion circuit for proceeding operations between the mod- 
ulated signal and a spreading code to generate the base- 
band signal. 

[d8] 18. A wireless audio system for transmitting and receiv- 
ing multiplexed audio and data information comprising: 
a transmitter for receiving a plurality of input signals of 
various types, the plurality of input signals at least com- 
prising a first digital audio input signal, and a control in- 



put signal, the transmitter comprising: 
a selecting-synthesizing device for transforming the first 
digital audio input signalinto a transformed digital audio 
signal and then for merging the transformed digital au- 
dio signal with the control input signal to generate a 
digital input signal of bit-stream form; 
a modulation module electrically connected tothe select- 
ing-synthesizing device for modulating the digital input 
signal of bit-stream form to generate a corresponding 
baseband signal; and 

a transmitting circuit electrically connected to the modu- 
lation module for transforming the baseband signal into 
a RF signal and for transmitting the RF signal to a free 
space; and 

a receiver for receiving the RF signal to output a plurality 
of output signals of various types, the receiver compris- 
ing: 

a receiving circuit for receiving the RF signal so as to 
generate a corresponding baseband signal; 
a demodulation module electrically connected to the re- 
ceiving circuit for demodulating the baseband signal into 
a digital output signal of bit-stream form; 
a separating-classifying device for separating the digital 
output signal of bit-stream form into a control output 
signal and a first digital audio output signal; 
wherein the first digital audio output signal and the con- 



trol output signal respectively correspond to the first 
digital audio input signal and the control input signal. 



[d9] 19. The wireless audio system of claim 18, wherein the 
modulation module comprises: 

a modulation circuit being a tt/4- DQPSKmodulation cir- 
cuit for modulating the digital signal of bit-stream form 
to generate a modulated signal; and 
a spreading circuit electrically connected to the modula- 
tion circuit for executing operations between the modu- 
lated signal and a spreading code to generate the base- 
band signal. 

[c20] 20. The wireless audio system of claim 18, wherein the 
plurality of input signals further comprise an analog au- 
dio input signal. 

[c21] 21. The wireless audio system of claim 20, wherein the 
transmitter further comprisesananalog-to-digital con- 
verter for transforming the analog audio input signalinto 
a corresponding second digital audio input signal, and 
the selecting-synthesizing device selects either the first 
digital audio input signal or the second digital audio in- 
put signal for a signal-format transforming process. 

[c22] 22. The wireless audio system of claim 21, whereinthe 
separating-classifying device of the receiver is used to 



determine that the digital audio output signal is either a 
first digital audio output signal or a second digital audio 
output signal. 

[c23] 23. The wireless audio system of claim 22, wherein the 
receiver further comprises a digital-to-analog converter 
electrically connected to the separating-classifying de- 
vicefor transforming the second digital audio output sig- 
nal into a corresponding analog audio output signal. 

[c24] 24. The wireless audio system of claim 23, wherein the 
analog audio output signal and the second digital audio 
output signal respectively correspond to the analog au- 
dio input signal and the second digital audio input sig- 
nal. 

[c25] 25.The wireless audio system of claim 24, wherein the 
selecting-synthesizing device comprises: 
a signal-selecting device electrically connected to the 
analog-to-digital converter for selecting either the first 
digital audio input signal or the second digital audio in- 
put signal for outputting; 

a digital-signal-format transformer electrically con- 
nected to the signal-selecting device for transforming 
the first digital audio input signal or the second digital 
audio input signal into a pulse audio signal; and 
a synthesizing module electrically connected to the digi- 



tal-signal-format transformerfor merging the control in- 
put signal and the pulse audio signal into the digital in- 
put signal of bit-stream form. 

[c26] 26. The wireless audio system of claim 18, wherein the 
pulse audio signal conforms to a pulse-code modulation 
(PCM)specification. 

[c27] 27. The wireless audio system of claim 24, wherein the 
separating-classifying devicecomprises: 
a separating module for separating the digital output 
signalof bit-stream form into the control output signal 
and the pulse audio signal; 

a digital-signal-format transformer electrically con- 
nected to the separating module for transforming the 
pulse audio signal into the digital audio output signal; 
and 

a signal-judging device electrically connected to the dig- 
ital-signal-format transformer for determining the digi- 
tal audio output signal into either the first digital audio 
output signal or the second digital audio output signal. 

[c28] 28. The wireless audio system of claim 18, wherein the 
pulse audio signal conforms to a pulse-code modulation 
(PCM)specification. 

[c29] 29. The wireless audio system of claim 18, wherein the 



demodulation module comprises a de-spreading circuit 
and a demodulation circuit,wherein the de-spreading 
circuit executes a convolution/multiplication operation 
between the baseband signal and a spreading code to 
transform the baseband signal into a de-spreading sig- 
nal, and then the demodulation circuit applies a tt/4- 
DQPSK demodulating operation toward the de-spreading 
signal to generate the digital signal of bit-stream form. 



